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(54) SEMICONDUCTOR DEVICE AND MANUFACTURE THEREFOR 

(57)Abstract 

* PROBLEM TO BE SOLVED: To provide a semiconductor device having a pad rearrangement 
structure, which has low resistance, protects an active element, whose adhesion with a bump is 
improved and prevents migration. 

SOLUTION: A semiconductor element 2 formed on the semiconductor substrate 1, a plurality of first 
pads 4 formed by conductive materials at the upper part of a region surrounding the semiconductor 
element 2. a first protection insulating film 5 covering the first pads 4, a plurality of first openings 6 
which are formed on the first protection insulating film 5 and expose the first pads 4. a pulling wiring 
7. having a main conductive layer 15 whose one end is connected to the first pads 4 through the first 
opening parts 6, whose other end is arranged in a region surrounded by the first opening parts 4 and 
is formed of copper and the uppermost layer 16 formed of the metal of a platinum group and a second 
protection insulating film 8. having a second opening part 9 exposing the nearby part of the other end 
of the upper face of the pulling wiring 7 as a second pad 17 are provided. 
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A. Relevance of the Above -identified Document 

This document has relevance to Claim 1 of the 
present application . 

B . Translation of the Relevant Passages of the Document 

[CLAIM] 
[Claim 1] 

A semiconductor apparatus, comprising: 

an outgoing line having (a) a main conductive 
layer made of copper, and (b) a top layer made of a 
metal in a platinum group ; 

a second insulating film having a second opening 
section that exposes a part in a vicinity of the other 
end of a top surface of said outgoing line second, as a 
second pad. 

[MEANS TO SOLVE THE PROBLEMS] 

[0024] 

To begin with, as shown in Figure 3(a), prepared 
is a semiconductor substrate 1 in which a plurality of 
pads 4 made of aluminum are formed on a top part of a 
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multi-layered wiring structure. Then, an inorganic 
passivation film 5a made of an insulating material, 
such as Si 3 N 4/ Si0 2/ and PSG, is formed in about 1 ptm 
film thickness on the multi-layered wiring structure 3 . 
On the inorganic passivation film 5a, formed in a film 
thickness of about 2 /im is an organic passivation film 
5b made of polyimide, for example. The inorganic 
passivation 5a or the organic passivation film 5b is 
corresponded with the first protective insulator 5 
shown in Figures 1 (b) and 2 . 
[0025] 

And patterning of the organic passivation film 5a 
and inorganic passivation film 5b is carried out so as 
to form the first opening sections 6 above the pads 4. 
The first opening sections 6 have a size of 70 fim x 80 
fjLm, for example. In this stage, the pads 4 of the 
semiconductor apparatus are capable of being connected 
with external terminals by wire-bonding method. The 
following steps are pad repositioning steps. 
[0026] 

After the formation of the first opening sections 
6, as shown in Figure 3(b), a first metal layer 13 is 
formed by sputtering and vapor deposition in the first 
opening sections 6 and on the organic passivation film 
5b. The first metal layer 13 can have any raw material, 
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as long as it is a metal that will not be peeled off on 
the organic passivation film 5b. The first metal layer 

13 can be single- or multi-layered. Metals having good 
adhesion with respect to the organic passivation film 
5b are, for example, titanium, chromium (Cr, molybdenum 
(Mo), tungsten (W) , and alloys having those metals. An 
example of such mult i - layered film has a layer of Cr in 
a 150 nm to 500 nm thickness, and a layer of Cu in a 
300 nm to 800 nm thickness. 

[0027] 

Thereafter, as shown in Figure 3 (c) , a resist 14 
is applied on the first metal layer 13, then the resist 

14 is exposed to light and developed, thereby forming a 
window 14a in a forming position, as shown in Figure 
1(a), of an outgoing line 7. In this case, it is 
necessary that a part of the window 14a locating on the 
pads 4 is larger than the first opening sections 6, 
which locate in the organic or inorganic passivation 
films 5a and 5b. 

[0028] 

Subsequently, as shown in Figure 3 (d) , a second 
metal layer 15 is formed in the window 14a by 
electroplating, electroless plating, sputtering or 
vapor deposition, in such a manner that the second 
metal film 15, which has a film thickness between 300 



TfflSPJV6 EBUVMK^ 





Page 4 



Tokukaihei 10-261663 



nm and 800 nm, is 2 to 4 /zm thick in the window 14a. As 
a raw material of the second metal layer 15, for 
example, copper, silver or nickel is selected, because 
of their high conductivity. In case the second metal 
layer 15 is made of copper, it is also possible that 
the first metal layer 13 is multi-layered, in which its 
top layer is made of copper, so as to improve adhesion 
between the second metal layer 15 and the first metal 
layer 13 . 



Further, as shown in Figure 4 (a) , a third metal 
layer 16 is formed in a film thickness between 0.5 to 
3.0 fj.m f by applying the same film making method as the 
second metal layer 15 . As a raw material of the third 
metal layer 16, selected is a metal, which has Vickers 
hardness larger than 70, such as Pd, platinum (Pt), 
Radium or an alloy containing any one of those metals 
as its metal raw material. Nickel (Ni) , cobalt (Co), 
copper (Cu) and gold (Ag) are examples of the raw 
materials of the alloy. 



Subsequently, the resist 14 is removed by using a 
solvent, thereby resulting in a state shown in Figure 
4(b). Note that, in the case where the second and the 
third metal layers 15 and 16 are formed by the 



[0029] 



[0030] 
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sputtering and vapor deposition, those layers, which 
are formed on a top of a resist 15, will be lifted off. 
Consequently, the second and third metal layers 15 and 
16 remain only in the window 14a. Thus, the second 
metal and third layers 15 and 16 have the same pattern 
in a flat shape as the window 14a. 
[0031] 

Thereafter, by applying an acid or alkali etching 
solution, as shown in Figure 4(c), the first metal 
layer 13 is removed with using the second and third 
metal layers as masks. As a result, the first, second 
and third metal layers 13, 15, and 16 are all in the 
same flat shape, and are used as the outgoing line 7 
shown in Figures 1 and 2 . 

[0032] 

Next, as shown in Figure 4(d), as a second 
protective insulating film 8, formed is an organic 
passivation film, such as polyimide, or an inorganic 
passivation film, such as silicon nitride or silicon 
oxide, in a thickness of about 4 fxm f which is thicker 
than that of the outgoing line 7. Then, pattering of 
the film is carried out so as to create a second 
opening section 9 on the outgoing line 7. 
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